Reverse transcription and DNA amplification by a Thermus thermophilus DNA polymerase.
A recombinant DNA polymerase derived from the thermophilic eubacterium Thermus thermophilus (Tth pol) was found to possess very efficient reverse transcriptase (RT) activity in the presence of MnCl2. Many of the problems typically associated with the high degree of secondary structure present in RNA are minimized by using a thermostable DNA polymerase for reverse transcription, and predominantly full-length products can be obtained. The cDNA can also be amplified in the polymerase chain reaction (PCR) with the same enzyme. The Tth pol was observed to be greater than 100-fold more efficient in a coupled RT/PCR than the analogous DNA polymerase from Thermus aquaticus (Taq pol). The sensitivity of the reactions performed by Tth pol allowed for the detection of ethidium bromide stained products starting with as little as 100 copies of synthetic cRNA. Similar results were also obtained with RNA from a Philadelphia-chromosome positive cell line. Detection of IL-1 alpha mRNA was possible starting with 80 pg of total cellular RNA. The ability of Tth pol to perform both reverse transcription and DNA amplification will undoubtedly prove useful in the detection, quantitation, and cloning of cellular and viral RNA.